Opposite effects of quercetin, luteolin, and epigallocatechin gallate on insulin sensitivity under normal and inflammatory conditions in mice.
Flavonoids are polyphenolic compounds ubiquitous in plants. Quercetin, luteolin, and epigallocatechin gallate (EGCG) are flavonoids with a number of biochemical and cellular actions relevant to glucose homeostasis, but their regulation of insulin action is still uncertain. This study aims to evaluate the regulation of insulin action by quercetin, luteolin, and EGCG under normal and inflammatory conditions in mice. Oral administration of quercetin, luteolin, and EGCG impaired glucose tolerance and blunted the effect of insulin to low blood glucose. Luteolin and EGCG, but not quercetin, inhibited glucose load-induced insulin receptor substrate-1(IRS-1) tyrosine and Akt phosphorylation in adipose tissue. Meanwhile, insulin-stimulated glucose uptake was also inhibited by these flavonoids. We induced insulin resistance in mice by treatment with activated macrophages-derived conditioned medium (Mac-CM) and observed that quercetin, luteolin, and EGCG reversed glucose intolerance with improving insulin sensitivity. Quercetin, luteolin, and EGCG inhibited inflammation-evoked IKKβ activation and IRS-1 serine phosphorylation in adipose tissue, and thereby effectively restored glucose load-stimulated IRS-1 tyrosine and Akt phosphorylation, leading to an increase in insulin-mediated glucose uptake in adipocytes. The aforementioned results showed opposite effects of quercetin, luteolin, and EGCG on insulin sensitivity in mice. The different modulation of IRS-1 function by phosphorylating modification under normal and inflammatory conditions should be a key controlling for their action in regulation of insulin sensitivity.